This study empirically analyses bilateral trade of Turkey with her main trade partners using monthly time series data over the period of 2000 to 2015. J-curve theory and short-run dynamics of bilateral trade is tested by linear ARDL and Non-linear ARDL approaches. The empirical results indicate that there is no J-curve effect during short-run for United States and for France; it symmetrically exists to Germany and asymmetrically to United Kingdom. Also long-run relationship between exchange rate and trade balance has mixed results. Asymmetric long-run relationship between exchange rate and trade balance for United States exists where it is symmetrically most appropriate for Germany. In the other hand this study failed to verify any long-run relationship between exchange rate and trade balance for France and for United Kingdom.
Introduction
Exchange rate does have high importance in macroeconomic policies. Exchange rate can affect main macroeconomic variables (Korkmaz & Bayır, 2015) . This study concentrated on trade balance and the effects of real exchange rates on it. According to the economic theory, real evaluation of domestic money will worsen the trade balance. Also the improvement of trade balance is expected when foreign money is evaluated or domestic currency has been devaluated. But in short time it may be different. A change in exchange rate has price and volume effects on the flow of trade. Any real depreciation in domestic currency will cause more expensive imports and cheap export with relatively fixed amount of trade in short run. Then depreciation in domestic currency will lead to a temporary deterioration on the trade balance. After devaluation or depreciation of domestic currency, trade balance may change at inverse direction in short-run, due to adjustment lags. Hence it is called as J-curve effect and introduced by Magee (1973) .
Despite the plethora of empirical researches in dynamics of exchange rate devaluation effects on trade balance, there is still uncertainty about long-run or short-run structure of J-curve. The empirical researches have mixed results. Rose and Yellen (1989) , Rose (1990) , Wilson and Tat (2001) , Akbostanci (2004) , Narayan (2004) ,section summarizes the paper with conclusions.
Method
Usually the difference between the value of total exports (X) and value of total imports (M) is defined as trade balance (TB). In this paper trade balance is used as ratio of export to imports (X/M). This type of variable has two advantages. Firstly previous type of variable may be negative and having logarithmic form would be impossible. Logarithmic model gives the Marshall-Lerner condition exactly rather than an approximation (Boyd, Caporale, & Smith, 2001 ). Secondly it is insensitive to the units of measurement of export and import (Bahmani-Oskooee, 1991) .
Following Onafowora (2003) , this study use a commonly employed reduced-form model that trade balance for each country is a function of real exchange rate, domestic income and trade partner's income. It is assumed that trade balance has the long run relationship with the variables which represent Turkish industrial production index, partner industrial production index and real exchange rate:
Where is defied as ( ) and is defined as = * , E is the nominal effective exchange rate, and P and P* are the domestic and foreign price levels respectively. LIPI and LTIPI represent partner country's income and Turkey's income in logarithmic forms respectively.
NARDL (nonlinear autoregressive distributed lag) approach is used in the study to estimate asymmetric effect of real exchange rate on the trade balance. The NARDL estimation method developed by Shin et al. (2014) and derived from the Pesaran et al. (2001) ARDL model. The asymmetric ARDL model combines the nonlinear long run relationship with the nonlinear error correction by using the partial sum decompositions. The asymmetric long-run relationship can be expressed as follows:
Where x t is a k × 1 vector of regressors and decomposed as x t = x 0 + x t + + x t -where x + and x -are partial sum processes of positive and negative changes in x t .
The ordinary error correction model (ECM) can be expressed as follows:
Where ∆ shows the first differences of the variables and ε represents the error-correction term which are the OLS residuals series from the long-run cointegrating regression in Equation (1). The combination of Equation (1) and Equation (3) will be produce following ECM equation:
Here ψ=β 0 − θα 0 , 0 =θ , 1 = − θα 1 , 2 = − θα 2 , 3 = − θα 3 . On the other hand 0 , − This study followed the approach developed by Schorderet (2002 Schorderet ( , 2003 and Shin et al. (2014) in order to determine asymmetric pass-through of real exchange rate on the trade balance. This approach requires that LRER variable is decomposed to the positive and negative shocks. Therefore, LRER + and LRER -are the partial sums of positive and negative changes in the LRER variable. These are calculated as follows:
The long run relationship in Equation (1) can be rewritten as follows by considering Equation (5):
Where ψ=β Equation (7) can be divided into long asymmetry and short run symmetry or long-run symmetry and short-run asymmetry by following Shin et al. (2014) . These two equations were respectively presented in Equation (8) and (9).
If asymmetries exists only in the short-run following equation can be used:
On the other hand if asymmetries exists only in the long-run following equation can be used:
All the Equations (7), (8) and (9) present the long run cointegration between trade balance and the positive and negative components of the real exchange rate and symmetric components of LIPI and LTIPI.
The long-run cointegration can be determined by t-statistics by Banerjee et al. (1998) and F-statistics suggested by Pesaran et al. (2001) . As the linear ARDL approach, Shin et al. (2014) propose the bounds test in order to determine the long-run asymmetric cointegration. The bounds test is used for jointly test all lagged level regressors. When t-statistics approach is preferred the null hypothesis is defined as η 0 = 0 against alternative hypothesis η 0 < 0. On the other hand null hypothesis is defined as η 0 = η 1 = η 2 = η 3 = 0 against alternative hypothesis η 0 ≠ 0 or η 1 ≠ 0 or η 2 ≠ 0 or η 3 ≠ 0, when F statistics approach is used. In the case of long-run asymmetry, null hypothesis would be η 0 = 1 + = 1 − = η 2 = η 3 = 0. Calculated Wald F value must be compared with the tabulated F values by Pesaran et al. (2001) . The existence of the long-run symmetry is tested by Wald test of the null hypothesis of α 1 + = α 1 − . For checking short-run asymmetry, null hypothesis of
should be used. If null hypothesis of symmetry is rejected, our model will allow asymmetric effect. By rejecting null hypothesis of symmetry, asymmetric dynamic multiplier of change of + and -could be found respectively. The cumulative dynamic multiplier effects of + and -on LTB can be evaluated as follows :
Note that as ℎ → ∞ then coefficients. The dynamic multipliers could capture the positive and negative shocks of real exchange rate on the trade balance from an initial equilibrium to the new equilibrium (Shin et al., 2014) .
Results
In this study four major trade partner of Turkey has selected. Iran excluded from the study because of absence of industrial index data. Also Russia excluded because the main portion of trade belongs to energy agreements that seems to be insensitive to the changes of exchange rate in short run. Therefore this paper concentrates on Germany, France, United Kingdom and United States. Monthly data from January 2000 to May 2015 has used and all data has obtained from IMF dataset. Exports and import data are in US Dollar unit and consumer price indexes data has used for price variable in the model. Also industrial production index has used as proxy of national income for all countries.
All variables have been checked for their unit root degrees. And all of the variables have integrated with a degree smaller than two. The Equations numbered 4, 7, 8 and 9 have estimated for every country. Also to be sure about short run dynamics of error correction Equation (3) Equation (4) Short-run Asymmetry: Equation (8) Short-run Symmetry: Equation (9) Short-run Asymmetry: Equation (7) INTERSECT -0. Table 1 shows that computed F-statistic exceeds the upper critical bounds value, then Null hypothesis of no cointegration was rejected in all models. Also the null hypothesis of no asymmetry in long-run or short-run has been accepted. Therefore any asymmetry for Germany case is rejected and only symmetric cointegration model could be accepted. Coefficient of error correction term in Equation (3) is significant and valued between zero and minus one. Then error correction mechanism can accepted in the model. Also the results show that more than fifty percent of long-run shocks can be adjusted in just one month.
Symmetric model shows that there is a positive relationship between real exchange rate and trade balance in long-run. Turkey's industrial production index coefficient is significant but has negative long-run relationship with real exchange rate. Long-run coefficient of Germany's national income is positive but is not significant. Short-run results show that the sign of current lagged exchange rate is negative and statistically significant followed with positive but not statistically significant even at 10%. Because of positive and significant long-run relationship between trade balance and exchange rate, J-curve phenomenon can be accepted for Turkey trade with Germany. Short-run dynamics are able to show J-curve effect in very small period of time. Therefore J-curve effect was appeared symmetrical and as like as short-run coefficients of model shows only one month later it was passed on. Also this figure reveals that any increases (decrease) in real exchange rate temporally make trade balance decrease (increase) but in long-run it is reversal. Note. *, ** and *** denote significance at 1%, 5% and 10% level, respectively. Table 2 shows that cointegration exists for all models. As like as the Germany case the null hypothesis of no asymmetry in long-run or short-run has been accepted. Coefficient of error correction term in Equation (3) is suitable for error correction mechanism. In the case of trade with France any of the long-run coefficients of symmetric model are significant. Therefore exact value for long-run coefficients cannot be calculated. Short-run and long-run coefficients of exchange rate are not significant. This means that any long-run or short-run relationship between exchange rate and trade balance can be accepted. Equation (4) Short-run Asymmetry: Equation (8) Short-run Symmetry: Equation (9) Short-run Asymmetry: Equation (7 Table 3 shows that null hypothesis of no cointegration was rejected in all models. Also in full asymmetry model (Equation no 7), the null hypothesis of no asymmetry at long-run has been accepted where it has rejected for short-run. Estimation of Equation (9) for UK reveals that long-run asymmetry has been accepted only at 10% significance level. Also long-run error term coefficient is not significant in that model. Estimation of the model with short-run asymmetry and long-run symmetry that formulated in Equation (8), reveals that error correction model works. Also null hypothesis of short-run symmetry was rejected at 1% significant level. Therefore the best model for United Kingdom case is short-run asymmetric and long-run symmetric model. Despite to long-run positive relationship between exchange rate and trade balance with UK, relevant variables coefficient is not significant even at 10% of significance level. Short-run coefficients show that the sign of current and first lagged negative components of exchange rate is negative and statistically significant followed with negative but not statistically significant even at 10%. The sign of current and first lagged positive components of exchange rate, both coefficients are positive and statistically significant. Based on economic theory it is expected that appreciation (negative components of exchange rate) cause temporary improve in trade balance. Here the study found that a short-run negative change in exchange rates makes trade balance improved where it is not true for positive changes of exchange rate.
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International Journal of Economics and Finance Vol. 8, No. 2; 2016 Figure 3. Turkey-United Kingdom trade balance long-run & short-run symmetry dynamic multipliers Figure 3 reveals that the pattern of dynamic adjustment in the long-run symmetry and short-run asymmetry is true for United Kingdom. Long-run relationship between trade balance and exchange rate is not statistically significant where at short-run there is an asymmetric path through exchange rate changes to trade balance in case of UK. A decrease in real exchange rate cause very quick increase in trade balance. Then short-run asymmetry is revealed from short-run dynamics of model. In case of UK, it can be said that J-curve is valid only at decreases of real exchange rate and there are not evidences about J-curve phenomenon for increasing at exchange rate. Short-run Symmetry: Equation (4) Short-run Asymmetry: Equation (8) Short-run Symmetry: Equation (9) Short-run Asymmetry: Equation (7) INTERSECT -0. Table 4 shows that long-run cointegration between variables exists in all models. In full asymmetry model (Equation no 7) the null hypothesis of no asymmetry at long-run has been rejected at 5% significant level where null hypothesis of no short-run asymmetry in model accepted. So the full asymmetric model cannot be valid for US. Equation (8) model offer short-run asymmetry with long-run symmetry for real exchange rate. Null hypothesis of short-run symmetry can be rejected only at 10% significance level. Equation (9) has asymmetric behavior only at long-run. Therefore short-run symmetry with long-run asymmetry looks as the best model for US. The null hypothesis of symmetry at long-run is rejected in %1 significance level. Also long-run error correction term coefficient is significant and appropriate to ECM in this model.
Both positive (depreciation) and negative (appreciation) components of exchange rate are significant at 1% level and both coefficients are positive. It can be concluded that there is long-run asymmetric relationship between exchange rate and trade balance for case of US. When exchange rates increases trade balance improves and when it decreases trade balance deteriorates. Positive coefficients of both components of exchange rates make results matched with theory at long-run. But it is not true for short-run. The sign of current and first lagged of exchange rate changes are positive and negative respectively that cannot approve short-run J-curve. Figure 4 displays that the long-run asymmetry instead of short-run asymmetry. In short-run both increase and decrease have similar movements where in long-run differences grow rapidly. In the other word the gap between positive and negative shocks of exchange rate on trade balance is wider in long-run. The pattern of dynamic adjustment in the long-run asymmetry and short-run symmetry is explicit for United States. An increase in exchange rate will cause trade balance to grow but a decrease in exchange rate has deeper effect in long run.
Conclusions
In this study the short-run and long-run effects of real exchange rate on the trade balance in dynamic models has argued. Turkey's four major trade partners were selected and their monthly data has used to estimate symmetric and asymmetric models in short-run or long-run separately. This study found that there is cointegration between trade balance, exchange rate, domestic and partner incomes. Thus it can be said that our model is valid in long run. Also for all countries it revealed that error correction terms in accepted models are significant and have proper values.
Findings for each country are different respect to others. This study found that the symmetric model is the best fitted model for Germany and France. In the other hand short-run asymmetry for UK and long-run asymmetry for US are the rest fitted models.
Despite the existence of long-run cointegration for all models, exchange rate's long-run coefficient was significant only for Germany and United States. Long-run coefficients for both countries are as economic theory suggests, a real depreciation (appreciation) of the Turkish lira improves (declines) the Turkish trade balance. Thus, it can be concluded that the Marshall-Lerner condition has hold for Germany and United States cases in the long run.
J-curve phenomenon is valid only at short-run and investigating of multiple models revealed that it is true only for Germany and partially for UK. J-curve for United Kingdom is asymmetric and only with negative changes (depreciation) it can be observed. Vol. 8, No. 2; 2016 This paper revisits the J-curve using monthly data from Turkey and its main trade partners. This study finds that linear adjustment and nonlinear processes could be used for checking the J-curve effect. However, each approach has different results and using linear adjustment process should be wrong as much as using of nonlinear approche alone. Thus checking for long-run and short-run asymmetries is critical.
Long-run and positive relationship between exchange rate and trade balance found here then It is here by suggested that devaluation of exchange rate could improve the balance of payment of Turkey only at long-run and there may be reversed effects in short-run. Therefore Central bank of Turkey has to be vigilant towards its monetary policy. Policy makers must be aware about short-run outcomes of any shocks at exchange markets.
This paper revisits the J-curve effect using monthly data of Turkey and its main trade partners. Then the study finds that linear adjustment and nonlinear processes could be used for checking the J-curve effect. However, each approach has different results. this paper outcomes shows that linear adjustment could not be used solely. This is veridical for nonlinear approach too. Thus checking over long-run and short-run asymmetries is critical.
Long-run and positive relationship between exchange rate and trade balance found here suggests that devaluation of exchange rate can improve the balance of payment of Turkey only at long-run and there may be reversed effects in short-run. Therefore Central Bank of Turkey has to be vigilant about its monetary policies. Policy makers must be aware of short-run effects of any shocks at exchange markets.
